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(71 ) 3a»BMTe>ii> 



• ^^^^^ I lif 

no KpcaieMHio CKaaaotH h GypoBWM pacTBopaM 



i.vn ycTPonciao iijiji vctahobkh PAc:iimi>siKMoro 

XBOCTOBMKA B CK8A/KMHK 



I 

H3o6peTeifHe othochtc* k KperueHMio ckbb* 
*hh m npejHdiMaHCHO k Kcnaib3oaauiiio npn 
hkxi»uh« npoHHuaeMNX nJiacroB b iieo6ca- 
xeHHwx cKfid/KHHax m pcMOirre oticajufux KO- 

•lOHH. 

H3BKTHO VCTpOfiCTBO yCT3HO&XH pBC' 

UiHpRe.MOrO XBOCTOBMKa & CKfia^CMKe. bk,ijov*k>* 

uxte saKpen.ieHHvio aep.xHcA m2ctmo Ha Tpy- 
6ax xih cn>CKa ycTpoficTBa a CKaaMHHy no- 
•lyio ujTaHry c nopiUHex b jtioKHeft sac™ h 
oxBBTbfaaioiuHA noptueHt* uioMfUp c pacmnpH 
Tevic.M. ycT3H0B.ieHHUH Ha urratire c *o3mo*c- 
hoctkk) nepeMcmeHHft 

B ^tom ycrpoPcra* xboctobmk pasMemeH 

Majl UH^IHHjpOM C paCUlkpNTMCM, HTO B aB3- 
pKHHUX CHTyaUKSIX XOMCI OCJfO^NHTb AHKBH- 

namno asapHft M3-3a ocTao*iCHH$? $ cKsa>KMHe 
MaccHBKoro ULK^lHIUpa. 

Hau6aiee 6wim3K»di k npejwaraeMo*y no 
tcxhhmcckoA cviumocth h aocth raoioMy pc. 
3y^bTary AB-iPercfl ycrpoftcTBO Ann ycra hobkh 

paciUHpHCMOro XBOCTOBMKa B CXBa>KHKC t BIC:iO' 

sa»uiee npMcoMWHewHufi k kociohh^ rpy6 um- 
ti wjip h pa3Mcwe>fMwfi a cro ikuiocth nopuieHb 

CO QITOXOM B BepXHeii W3CTH H pacUIMpHT^/l6M 

co urraHroft — b hh^chch vacru |2J 



10 



IS 



20 



He.iocTaTKOM rjaccTHoro ycTpoftcrwi nt- 

HHCTCX C-lO^HOCTb TeXHOIOrHM 3aKpen.lCHHfl 
XBOCTOBMKa, MTO CB»3«HO C HeotiXOdHMOCrblO 

co3aaHMfl o Tpy6ax «36uTO<<Horo aaaacHHH 
(120—150 Krc/CM J ) juir pacujHpeHHfl xbocto- 

BMKa, »rro noBtiiuaeT onacuocTb pa6oT h Tpe- 
6yer Hcn0Lit*3OBaHMC HaaeMHoro mctoshmkb aaa- 
jichha ( ucMeHTHpOBomjoro arperaia m-ih 6ypo- 
ooro Hacoca) 

lien, H3o6pcTCHMft — ynpomeMHC TexHaio- 
™*i aaKpcrweHhrt xBOCTOOHKa. 

c*ra ucjh, aocTHraeTCfi t«tm. mto um<ihhap 
BbinoriHeH c KaHa.ia.MM ajih coo6iuchh« noa- 
nopujHeooft rojiocth c 33Tpv6Htj m npocrpaH- 
ctbom, a nopu/eHb CHa<toccfTMexaKH3M0M juin 
^RKcauHK ero b mf,iHHjipe. BbinaiHeHHOM a bm- 
ne nojHipy*HHeHHoro b oceaoM Hanpao^eKHH 
uJTOKa c paana-ibKO nonsHncttbtHH uiapaMM. 
pa3MeiaeHHbiMM a Ko^bueswx npoTOMKax nopiu- 

H» H UWJIHH^pa. 

Ha HepTe^ce H3o6pa^en o6uihm bha ycipofl- 
CTaa a pa3pt3c iiope.a iiaMa.ioM aaKpcn^eHHi? 

XBOCTOBHK3. r 

yCTpoACTBO BK.llOMaeT UH^MHjp ! c KaHa- 

JiaMH 2 h 3 h impuienb 4 c ncwnpy*MifeHMHM 
ujtokom 5. tnraHioH 6 m pacniHp M Tc.ieM 7. 
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S^UjUMHap \ B Nlt/fcHCIf HiKTIl BWIIO.IKCH C KO,1b« 
•JEK>A ilDOTOYKOM 8 Iia BHVTpCHHfft UOBCpXNOC- 

^ riopiijeHb 4 MMfrr pa.ana.ibHO noJBHtfHue 

npOTOMKOfl d luwiiiiupji i 

^iftbfnaiHeHHWM c KaibuetoA Ka- 
10 M -awcrynoM II. Kbhiu 3 BbinaineH 9 
^Hic.ce^a 12, - a paciwipuTc.ib 7 cHa6*tH 

luuarupoM I h pacujMpHraic.v 7 

^^^pacMBaeMUft a TpyOw rpy* a.™ pac$HK- |f 
J&UMW.ropttiHfl 4 co tuTaiiroA 6 m pactUHpHTe- 
jlleii T.'tJLw o6.ierMeHHH jbm^chhw b nopuiHC 
>.<3 iuTok 5 BunaiHCM c KBHa.iaMii 16. 



^r^^vAt* r ^ r *P Mer ^3allHH uiTOKa 5 h nopuiMfl 4 

;2^jitiyC>lVTpCllW yKUOTHHTC.IbHbiC 3>ie:«eJITbi 17. 



r^OptiyC^VTpCMbl yKUOTHHTC.IbHbIC 3>ie:«eJITbi 17. 

•^^<f6iiieHa c TpyrfMbm. a ruunopuiweaafi nasoctb 
frT : * ; 19 nepe J Kawa.ibi 3 M 2 - c jaipyGHUM npo- 

: ' CTpaHCTBOM. 

; ycrpoftcTBo paooraef c.it.iyioiiiiiM oopa- 



. r.-> 



JOM, 



■»;„-• 
wry< 



y^:i.; < B nopuj^Hb 4 »aa*.iHBaior ujtok 5 h $hk- 
;/ ]'. CHpyioT iro uapaMH 9 b hh*h*m no.io*eMHH. 

'"^"'i; jo coB*siae»Kit urapoa 9 c KUbtieaoi nana a 
"j^^^-^^-^^^ 11 noonpyHafceHMwft 

^UfTOK 5 CBOMM BbJCTVflOM t I Btd UI3- 
pbi 9 B K0.1bUCB>K>' KaiiaBK\ 8 H TtH CBMMM 

nopu^Hb 4 it-HKoiipycrca orMocMTt.ibHO uh-imma- 
pa 1 tip* cnikr y x *Tp4;iicTBa a CKBaacMKV Tpy- 
6u hc 3a:io.:*fta>f j*M.iKocTt>x> m.ih we lanai* 
Hqjo; MacTJ!^Hw. B.pvn.n»T;iT«' vroro jaaieHHe 
b noAncp^ufBoA mo.ioctii 19 pacTvT u pa bko 
; nup^TaTiWCkowY .la&ieHHK) *arpy6Horo 

CTOlO* AHJSKOCTH. IlpM AOCTIfttCMKH rjyOWHbl 

.yciauoBKH \Hoi-7omiKa b rpyOu cOpacuaaioT 

rpV3 KCi!'.pUH S».iiJM.IJTH;#i'T IMTOK 5 B IIOp- 

lUtHL 4 1 1 pi- fT<)V KO/)t*Uf Hd* K9HaBKa IG 

iwroKi voHMt«: r ar7c« ^HKeaTopavn 9. Btaa* 
KMBdeyNv^ -.v.: a i a nopiucHb 4. nocie 

Mere nopu:enb 4 :;<u .irA crane* pa smooth aaa- 
.tthkh n nronopLi*»eBii« 19 h Ha.inopuiNCBoft Id 
iuxvkTux tiH/!HH.ipa I .lRMxceTca nacpx c npo- 

TAfHaaHMfM paC!UMpMTt*.lM 7 4t»p<') XROCTOBNK 
14. flopuiCHL 4 !:jt.':iuoA K h paC'MMpKU- 



15 



4a 



7 aBn>«yTCfl ao Te\ irop. noKa icnanaH 13 
ne cfurr o cca-ho 12 Kaiiajta 3. 3thw nocTMra- ; 
ctcb HancMhoe v pa3otfiuehHr TpyCHorb -h 3a- 
rpyOMoro npocTpaHCTBa ;ua c^yvdAlhoBp^Wae - ^ 

HHH y^OrHMT^Mbi ? ;^MCHTOB^ 

m iutokom 5. Ha stom 9 a k a k w h aairrc ft pa c ujh - * * : * 
pciiHc tBocTOBHKa 14 c ynopoM cro/jft.oHAMqiip 
I H ycrpoftcTBofnoAMHMaioT H3 tKBa^Hutc: i 
npoinriiaaKHCM paciUHpHTe-nfl 7 repeat 6CTa^ : : 
myiocn Macrb XBocroBHKa l.4.^\?>;.f^?>?^^c: 

npCX10*<HHOe yCTpoftCTBO AHfl I yCTaHOBKH 

paciiiupReMbix xboctobh kob b cKBajtCHHax no> 
BCLiHT ever ynpotueHHR rexKanorMH riyrcM 

HCK.HOMCHMR HCn<Wb3CBBHH » Hd3eMHblX HCT04; « 

HMK0& aaaneHHa. HanpMMep urMenTHpoBOMHwx v 
arperan>0» h noabiiifeHHR ypotun TexHMKU 6e- 
3onacH0CTM pa6or Ka yctbt noaucHTb 3<t>4>cK- 

TMBHOCTb HJOlflUHH CKB32KHH. 



'.*»'■> - 



1. ycTpoAcrBo onn ycTa hobkm pactuMpaeMO* 
ro xboctobh ka b cK&a^CHKe. BKyitoqajowee npH' 
coeiKMCHHUft k KoaoHSfe Tpy6 muaunp u paj- 
MeiueHMbifi b ero oojiocth nopmcKb co uitqkom 
• tepxnefi qacrji u pacumpimxeMhio prraw 

3» ftjfi — 0 HHMHtk MBCTN. OTAUHOKMqtetn TCM. 

wto. c ue^bw yflpouieKNB TexKciamH MKpc-n- 

•lCtlHH XBOCTOBH Ka . UK^IfMap BbimOHOK c Ka- 
Ha.taMM C006UICHMR nO.tttOpiUNCROA IIO.IOC' 

TM C 32TpyAHbJM npOCTpanCTBOM. a HOpiuCHb 

CHaOiitCM wxaitiouox xi« ^HKcauun r<o b i*h- 
jHHape. 

2. ycTpowcTBo no n I, urAunwomttcn tcm. 
mto uexaHmu ^HKcaup^* n^puiHsi BbutojiHeH a 
BHjit nc^iipy^HKCHHoro h octbom HanpaaicHHH 
umjKa c pa.iHa.ibiio iulibh^huhm luapa^M, 

$% pui iMcuKnii^v^ a Ku»ibueauji nporoHitax nopm- 

IfH h UM.1t«IUpa. 

rf^TOHHMKH Kll^p^aaHH. 
fipKflMTbie BO BHMMaHM<r IlpM *KCTTepTM3* 

1. llaTCMT CIUA Nt 3179168. jm, 166-14. 
on v6.ihk. 1965. 

2. «Oil Week*, t 17. .Vv II. c. 23-32 

OlpOTtlTHHI. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 



The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2], 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 1 4. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 1 2 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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